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病例组；采集入组对象空腹外周血 5ml，进行病毒载量确认及提取患者 DNA 样
本，采用 Sequenom Mass ARRAY SNP 检测方法检测乙肝患者 NF-κB 基因多态
性，通过卡方检验、非条件 logistic 回归等分析该基因多态性与乙肝炎症等级间
关联，并进行单体型构建；应用 meta 分析方法，在已发表文献中探究 NF-κB 基
因多态性与炎症性疾病间的关联。 
[结果] 




2、NF-κB 基因 rs28362491 位点存在 Ins/Del ATTG 基因多态性，该位点基因
多态性与 HBV 感染后炎症等级间存在明显关联，其中 D 等位基因携带为肝炎进
展不良性因素；控制性别、吸烟状况等混杂因素后，DD 基因型携带者炎症进展
为中度或重度的风险为 II 基因型携带者的近 3.6 倍（OR=3.591, 95%CI: 
1.316-9.802）。在 D 等位基因隐性模型中，DD 基因携带者进展为中型或重型肝
炎的风险为 II/ID 基因型携带者的 2.7 倍（OR=2.706，95%CI：1.135-6.474）。 


















４、本次入组的 172 例病例中，HBV 分型以 B 型为主（83.14%），其次为 C
型（16.86%），未发现其他亚型或混合感染的存在。经卡方检验分析，肝脏炎症
等级、NF-κB 基因 rs28362491、rs696、rs2233406、rs2233409 位点基因多态性与
HBV 分型分布均无明显相关。 
5、Meta 分析提示 rs28362491 位点基因多态性与炎症性疾病易感性间未存在
明显关联。 
[结论] 
1、在慢性乙型肝炎患者中，男性、BMI 较大、吸烟为 HBV 感染后肝脏炎
症进展为中型或重型的危险因素。 
2、NF-κB 基因 rs28362491 位点存在 Ins/Del ATTG 基因多态性，该位点基因
多态性与 HBV 感染后炎症等级分布间存在明显关联，其中 D 等位基因携带为肝
炎进展危险因素。 
3、NF-κB 基因 rs696、rs2233406、rs2233409 三个位点基因多态性未显示与
HBV 感染后肝脏炎症等级间存在关联。 
4、人体 NF-κB 基因多态性与慢性乙肝患者感染 HBV 分型无相关性。 
 




















To explore the invovlement of NF-κB polymorphisms on the progression of 
inflammatory injury caused by chronic hepatitis B virus infection, and to provide 
scientific basis for the effective control of hepatic inflammatory injury, and to 
improve the early detection of risk factors related with the development of 
hepatocellular carcinoma. 
[Methods] 
A case-control study was conducted on the patients with chronic hepatitis B virus 
(HBV) virus infection among Xiamen Traditional Chinese Medicine Hospital between 
September 2015 to September 2016. The questionnaire survey was conducted on all 
subjects and following information was collected includinggender, age, age of first 
discovery HBV infection, family history of liver disease, smoking and drinking 
history and other basic information and hepatitis grade; 5ml blood sample was 
collected from eachpatients to determine the virus load and to extracte human 
genomic DNA. The NF-κB gene polymorphisms were genotyped by using Sequenom 
Mass ARRAY SNP assay. The association between NF-κB gene polymorphisms and 
inflammatory disease were also evaluated by reviewing published paper and using 
meta-analysis. 
[Results] 
1. In chronic hepatitis B patients, male, larger BMI and smoking are factors for 
liver moderate or severe inflammation injury after HBV infection (P<0.05); There are 
not significant correlations between age, drinking, blood type, blood pressure with the 
inflammation injury after HBV infection.  
2. Correlation between NF-κB rs28362491 gene polymorphism and the severity 
















damage; We managed to minimize the confounding  caused by gender and smoking 
history and other  factors and the odd ratio of polymorphisms was calculated as 
follows: the carriers of DD genotype of rs28362491 possess almost 3.6-fold risk 
(95%CI: 1.316-9.802）of  liver moderate or severe inflammation injury when 
comparing with the II genotype carrier，and 2.7-fold risk (95%CI: 1.135-6.474）when 
comparing with the II or ID genotype carriers. 
3. There are no significant correlation between NF-κB gene rs696, rs2233406 
and rs2233409 polymorphisms and the risk of liver moderate or severe hepatitis 
inflammation injury after HBV infection. 
4. 172 subjects with chronic HBV infection were genotyped, among them, 
83.14% of them was genotype B and 16.86% was genotype C. The results of 
presentstudy showed that there are no correlations between NF-κB gene rs28362491, 
rs696, rs2233406, rs2233409 polymorphisms and hepatitis grade with hepatitis B 
virus classification. 
5. Meta-analysis suggested that no significant association between rs28362491 
polymorphism and the susceptibility of inflammatory disease was obsereved. 
[Conclusion] 
 1. In chronic hepatitis B patients, male, larger BMI and smoking are risk factors 
for liver moderate or severe inflammation injury after HBV infection 
 2, NF-κB rs28362491 has ins/del ATTG gene polymorphism; There was a 
significantcorrelation between NF-κB rs28362491 polymorphism and the severity of 
hepatitis B inflammation injury, while D allele carriers rendered more serious 
damage. 
3. There are no significant correlation between NF-κB rs696, rs2233406 and 
rs2233409 polymorphisms and the risk of liver moderate or severe hepatitis 
inflammation injury after HBV infection. 
4. There was no correlations between human NF-κB gene rs28362491, rs696, 
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缩写 英文全称 中文名称 
HCC hepatocellular carcinoma 肝细胞癌 
HBV Hepatitis B Virus 乙型肝炎病毒 
NF-κB Nuclear factor-Kappa B 核因子-κB 
HSC Hepatic stellate cell 肝星状细胞 
DNA Deoxyribonucleic acid 脱氧核糖核酸 
IL interleukin  白介素 
RHD Rel homology domain Rel 同源结构域 
NLS nuclear localization signal 核定位序列 
TD transactivation domain 转录激活结构域 
IκB inhibitor of NF-κB 核因子κB 抑制蛋白 
TNF-α tumor necrosis factor α 肿瘤坏死因子 α 
TRAF TNF receptor associated factor 泛素连接酶 
IAP inhibitor of apoptosis proteins 凋亡抑制因子 
mRNA Messenger RNA 信使核糖核酸 
CHB chronic hepatitis B 慢性乙型肝炎 
SNP single nucleotide polymorphism 单核苷酸多态性 
PCR Polymerase Chain Reaction 聚合酶链式反应 
PRR pattern recognition receptor 模式识别受体 






LSP lipopolysaccharide 脂多糖 
JNK c-Jun N-terminal kinase c-Jun 氨基末端激酶 
















ECM Extracellular matrix 细胞外基质 
α-SMA alpha-smooth muscleactin α-平滑肌肌动蛋白 
ICE1M intercellular adhesion molecule 细胞间粘附分子 
TGF-β transforming growth factor-β 转化生长因子-β 
PDGF platelet derived growth factor 血小板衍生因子 
KC  Kupffer cell 库普弗细胞 
VEGF vascular endothelial growth factor 血管内皮生长因子 
BMI Body Mass Index 体质指数 
IBD inflammatory bowel diseases 感染性肠病 
BD Behcet’s disease 白塞病 
RA Rheumatoid arthritis 类风湿性关节炎 
SLE systemic lupus erythematosus 系统性红斑狼疮 
GD Grave’s Disease 格雷夫斯病 




























病近些年呈现高发趋势，仅 2012 年全球便有 78 万余例新发肝细胞癌病例产生， 
肝癌死亡病例达 74 万余例[3]。在我国，肝癌为肺癌及胃癌后的第三大恶性肿瘤
性疾病，为继肺癌后的第二大癌症死亡相关死因，仅 2012 年全国新发肝癌病例
达 36.6 万，肝癌死亡病例 32.1 万[4]。除丙肝病毒感染、黄曲霉毒素、饮酒等因












































1.2 NF-κB 背景介绍 
1.2.1 核因子 Kappa B  
核因子 Kappa B (Nuclear factor Kappa B, NF-κB)首先在 B 细胞核提取物中被
发现，因其可以与免疫球蛋白 K 链基因增强子 κB (GGGACTTTCC)特异结合，
进而调控 K 链基因转录，因此命名为核因子 κB。NF-κB 作为一种广泛存在于人
体各类细胞中的炎症早期转录因子，其可在第一时间对细胞所受到的损害性刺激
做出反应，是一种具有转录激活功能的蛋白质。NF-κB 家族包括五个亚单位，
NF-κB1（p105 和 p50），NF-κB2（p100 和 p52），RelA(p65)，RelB 和 c-Rel，这
些亚单位可两两组合形成同源二聚体或者异源二聚体进而形成具有活性的
NF-κB 分子在细胞内发挥作用[12]。 NF-κB 家族的所有五个亚单位在其 N-末端均
含有一个高度保守的 Rel 同源结构域（Rel homologydomain, RHD），该同源结构
域可与 κB 蛋白抑制剂（IκB）的相互作用，二者结合使结合体以无功能性结合
体形式游离在细胞质中；两个 NF-κB 亚基也可通过 RHD 相结合形成具有活性的
二聚体，再通过核定位序列(nuclear localization signal, NLS)介导活化的 NF-κB 进
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